Background {#Sec1}
==========

Table [1](#Tab1){ref-type="table"} below gives some key health indicators for Kenya, Rwanda, and the averages for Europe. Table 1**Key health indicatorsIndicatorKenyaRwandaEurope**Life expectancy at birth (years), 2011606076Still birth rate (per 1000 total births), 200922236Neonatal mortality rate (per 1000 live births), 201127216Infant mortality rate (per 1000 live births), 2011483811Under--five mortality rate (per 1000 live births), 2011735413Maternal mortality ratio (per 100,000 live births), 201036034020Source: \[[@CR1]\].

The table clearly shows that Rwanda performs better than Kenya on all the indicators except life expectancy at birth, and still birth rate. The table further shows that Kenya trails Europe on all the indicators. The fact that Rwanda is ahead of Kenya on nearly all the indicators clearly indicates that more needs to be done by Kenya to improve these indicators. Studies that, therefore, provide a way forward on how these indicators can be improved are welcome. This study attempts to do this, although indirectly.

Since health is an important component of human capital, good health can substantially increase the capabilities of individuals to perform various activities, including income--generating ones \[[@CR2],[@CR3]\]. As a result, individuals demand good health \[[@CR4]\].

Health, at the individual level, is mainly influenced by a variety of factors such as unobservable biological determinants, lifestyle choices (also referred to as health--related behaviours), non--medical purchased inputs, purchased medical inputs (health care), and various socio--economic factors \[[@CR4]-[@CR8]\]. This study is concerned with one of these determinants: health care.

When sick or injured, there is a wide range of actions that an individual can take as far as health care is concerned. These actions include self--care, consulting traditional healers, or seeking health care from various private and public health care facilities \[[@CR9]-[@CR15]\]. The specific action taken by the individual is influenced by various factors such as individual/household characteristics, the characteristics of the various health care providers (particularly price of obtaining care and quality of care), various societal factors, and geographical factors (such as seasonality) \[[@CR16]-[@CR19]\].

The key societal factors include technology (the principles and techniques that influence available care) and norms (the modes through which a society induces and ensures normal compliance by members) \[[@CR16]\]. Price of obtaining care includes the direct price paid for the treatment and indirect prices such as travel costs, opportunity (time) costs and any informal payments made at a health care facility to facilitate treatment \[[@CR18]\]. Quality of care is broadly defined to include structural, process, and outcome dimensions \[[@CR19]\]. Geographical factors such as seasonality have the potential to substantially raise the opportunity cost of time spent seeking treatment in the rural areas, especially during the rainy season \[[@CR17]\].

The individual characteristics include the individual's predisposition to seek health care when in ill--health, the individual's ability to secure the required health care, and the level of the illness the individual suffers from \[[@CR16],[@CR20]\].

One of the key determinants of the individual's ability to secure the required health care is the individual's material possessions in the form of income and/or assets \[[@CR20]\]. The effect of income on the demand for health care has been studied in the literature in various ways such as by investigating the effect of income on health seeking behaviour, by investigating the effect of income on health expenditures or by investigating the effect of poverty on health care demand \[[@CR21],[@CR22]\]. The studies in the literature that try to investigate the effect of poverty on health care demand have, however, been mainly done at the aggregate level (that is, levels higher than the household level).

In this study, we examine the effect of the poverty status of an individual on the choice of a health care provider by the individual when sick or injured in Kenya. The general objective of the study is to, therefore, establish how poverty influences health care demand through its effects on health care provider choice at the individual level. Specifically, we classify individuals in each household as either poor or otherwise depending on the poverty status of the household to which they belong. We next classify the range of health care providers the individual reports to have consulted when ill as either none, non--modern, or modern. We then link the individual's poverty status to the type of health care provider the individual reports to have consulted when sick or injured. The results of our analysis are then used to draw some policy implications.

Our study makes several contributions to the literature. First, unlike previous studies, we examine the effect of poverty status on health care provider choice at the individual level. Second, we provide evidence of the effect of poverty status on the demand for health care from Kenya, a developing country. Third, in estimating the effect of poverty status on health care provider choice, we explicitly take into account the endogeneity of poverty status in the health care provider choice equation.

Methods {#Sec2}
=======

This section explains the methods of the study. The section discusses the theoretical framework for the study, the conceptual framework, the estimation issues, the identification strategy, the empirical model and the data.

Theoretical framework {#Sec3}
---------------------

We can develop the theoretical framework shown in Figure [1](#Fig1){ref-type="fig"} below based on \[[@CR20]\]. Figure 1**A Theoretical Framework for Analyzing the Effect of Poverty Status on Health Care Demand.** The figure shows how the poverty status of the individual constrains the individual's utility maximization objective.

The starting point in the figure is that individuals within a household, are assumed to derive utility from the consumption of non--health goods (such as clothing) and good health. To produce good health, however, the individuals have to consume health care and other health--enhancing goods. The poverty status of the household, however, limits the kind of health care, other health--enhancing goods, and the non--health goods that the household members can consume. The individuals are assumed to choose their consumption levels of health care, other health--enhancing goods, and non--health goods in such a way that their overall utility is maximized.

Conceptual framework {#Sec4}
--------------------

We present in Figure [2](#Fig2){ref-type="fig"}, shown below, a conceptual framework for analyzing the effect of poverty status on the health care demand by an individual. The figure is constructed based on \[[@CR16],[@CR19]\]. Figure 2**A Conceptual Framework for Analyzing the Effect of Poverty Status on Health Care Demand.** The figure shows how the various factors are related to the demand for health care.

According to the figure, health care and other factors determine an individual's health status. The individual, therefore, demands health care as an input into his/her health production process. The demand for health care is influenced by predisposing factors such as age, sex, marital status, education, religion, household size, education, etc; enabling factors such as the poverty status of the individual/household; illness level; and provider characteristics such as price of care and quality of care. The poverty status is, in turn, influenced by the predisposing factors, the demand for health care (mainly due to catastrophic health care expenditures) \[[@CR23]-[@CR25]\], and the illness level. The arrows in the figure do not necessarily imply causality but do indicate the direction of influence.

Estimation issues {#Sec5}
-----------------

Whenever we estimate a model based on survey data we need to, in general, worry about three main issues that have the potential to bias our parameter estimates: sample selection bias, endogeneity of some of the covariates, and unobserved heterogeneity.

In our dataset, individuals were asked whether they were sick or injured in the four weeks period immediately preceding the survey. Those who answered in the affirmative were then asked whether or not they consulted a health provider. In this case, sample selection bias will arise if the unobservable factors influencing the decision to report whether or not one consulted a health provider are correlated with the unobservable factors influencing actually consulting a health provider \[[@CR26]\]. This problem does not, however, exist in our case since 99.95% of those who reported being sick or injured in the four weeks prior to the survey also reported whether or not they had consulted a health provider. It is only 0.05% we are not sure of, which could actually be a case of data--entry errors.

An individual's poverty status is potentially endogenous in our model due to the potential reverse causality between the poverty status and the health care provider choice \[[@CR27],[@CR28]\]. There is, therefore, the risk of inconsistency of our estimated coefficients and the further risk of inability to infer causality between the poverty status and health care provider choice \[[@CR28]\]. We can, however, use the method of Two--Stage--Residual--Inclusion (2SRI) to consistently estimate our model \[[@CR29]\]. This technique involves two steps. In the first step, we estimate a poverty status equation and obtain the generalized residuals using the methods discussed in \[[@CR30]\]. In the second step, we estimate the health care provider choice equation where both the poverty status variable and its generalized residuals are included in the set of explanatory variables. Poverty status will be endogenous in the health care provider choice equation if the coefficient of the generalized residuals is statistically different from zero \[[@CR31]\].

Unobserved heterogeneity will occur in our model if there is a non--linear interaction between unobservable factors and poverty status that cause the effect of poverty status on health care provider choice to differ amongst population subjects \[[@CR32]\]. We control for unobserved heterogeneity using the control function approach \[[@CR33]\]. This approach generally involves including in the health care provider choice equation interactions between the generalized residuals from the poverty status equation and the poverty status variable. A coefficient of the resulting interaction term that is statistically significantly different from zero is indicative of the presence of unobserved heterogeneity in the health care provider choice equation.

Model identification {#Sec6}
--------------------

Since it is only the poverty status variable in our model that is assumed to be endogenous, identification of our model requires one exclusion restriction. The exclusion restriction, also referred to as the instrumental variable, should not be correlated with the stochastic error term in the health care provider choice equation (that is, it should be valid), should be correlated with the poverty status in the health care provider choice equation (that is, it should be relevant), and should be excluded from the health care provider choice equation \[[@CR34]\].

We use the proportion of children that are severely underweight in each district as an instrumental variable for poverty status. This choice is motivated by two main reasons. First, we do not expect the proportion of children who are severely underweight in a district to affect the demand for health care at the individual/household level. Second, as shown in the literature (see, for example, \[[@CR35]\]), there is a high correlation between childhood undernutrition and poverty. We, therefore, expect that households found in districts with higher proportions of severely underweight children to have a higher probability of being poor and vice--versa.

Empirical model {#Sec7}
---------------

Based on the conceptual framework in Figure [2](#Fig2){ref-type="fig"}, we can formulate the following health care demand function for an individual in a particular household who reports having been sick or injured in the four weeks immediately preceding the survey $$\documentclass[12pt]{minimal}
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                             $$ \text{Health Care Provider}=F\left(\text{PS}, \text{PF}, \text{IL}, \text{PC}; u\right)  $$ 
                        \end{document}$$

where PS is poverty status, PF are predisposing factors, IL is illness level, PC is price of care, and *u* is the error term capturing unobservable influences on health care provider choice.

Specifically, the Health Care Provider (HCP) variable is defined as follows: $$\documentclass[12pt]{minimal}
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                             $$ HCP=\left\{ \begin{array}{l} 1\,\,\, \text{if no provider is consulted} \\ 2 \,\,\, \text{if a non-modern provider is consulted} \\ 3 \,\,\, \text{if a modern provider is consulted} \end{array} \right.  $$ 
                        \end{document}$$

while the poverty status variable is defined as $$\documentclass[12pt]{minimal}
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                             $$ PS=\left\{ \begin{array}{l} 1 \hspace*{0.2in} \text{if household is poor} \\ 0 \hspace*{0.2in} \text{otherwise} \end{array} \right.  $$ 
                        \end{document}$$

As explained earlier, the first step of the 2SRI technique requires that we estimate the poverty status equation and obtain generalized residuals from it which are then used as an additional explanatory variable in the second step. The poverty status equation is given by $$\documentclass[12pt]{minimal}
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                             $$ \text{PS}=F\left(\text{PF}, \text{IL}, \text{PC}, \text{PSU}; v\right)  $$ 
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where PSU = Proportion of Severely Underweight Children in District and *v* is the error term capturing unobservable influences on poverty status.

To control for potential endogeneity of poverty status in Equation ([1](#Equ1){ref-type=""}), the equation is re--estimated with the generalized residuals included as an additional independent variable. Controlling for potential unobserved heterogeneity involves further including in the equation interactions between poverty status and the generalized residuals.

Since the poverty status variable is binary, we can either use the probit model or the logit model to estimate Equation ([4](#Equ4){ref-type=""}) \[[@CR36]\]. We choose the probit model since according to the literature, it does not matter in general whether we use the probit or logit model as the coefficients obtained using one model can be transformed into those obtained using the other model \[[@CR36],[@CR37]\].

The HCP variable, on the other hand, is polychotomous. Two main models for estimating such a variable include the multinomial logit model and the multinomial probit model \[[@CR36],[@CR38]\]. The multinomial logit model, however, has the disadvantage of imposing the assumption of the independence of irrelevant alternatives (IIA) on our choices, which may be untenable in practice \[[@CR36]\]. To avoid the problems posed by the IIA assumption, therefore, we use the multinomial probit model to estimate the health care provider choice models \[[@CR38]\].

Data {#Sec8}
----

We use data from the Kenya Integrated Household Budget Survey conducted in 2005/2006 \[[@CR39]\]. The survey collected data on various socio--economic aspects from a national representative sample of over 10,000 households \[[@CR39]\]. Data on poverty status of the households come from a report on poverty compiled using the survey data \[[@CR40]\]. Data on the proportion of children who are severely underweight for each district is obtained from Table 6.1 of the survey report \[[@CR39]\].

Ethics {#Sec9}
------

The data used in this study were not collected by the author directly but by the Kenya National Bureau of Statistics (KNBS), a public body mandated to collect data from the Kenyan population. Most of the ethical issues that would, therefore, arise from data collected by the researcher do not arise in this case. Chapter 2 of the report accompanying the data contains detailed information on the design of the survey and the actual process of data collection \[[@CR39]\]. It can also be inferred from the survey questionnaire that participation in the survey was voluntary for the sampled households. The survey questionnaire that was used by the Kenya National Bureau of Statistics to collect the data used in this study has been provided as an Additional file [1](#MOESM1){ref-type="media"}.

Results {#Sec10}
=======

This section presents the results of the study. We first show the variable definitions and then the descriptive statistics. The results of the estimations of our models, both from the first step and the second step, are also presented.

Our analytical sample consists of those individuals who reported being sick or injured in the four weeks immediately preceding the survey. The unit of analysis is the individual household member.

Variable definitions {#Sec11}
--------------------

Table [2](#Tab2){ref-type="table"} shows the variable definitions for the variables in our models. Table 2**Variable definitionsVariableDefinition**Health care provider1 if individual did not consultany health care provider,2 if the individual consulted anon--modern health care provider,3 if the individual consulted amodern health care provider.Poor1 if household to which theindividual belongs is poor;0 otherwise.Rural1 if individual's area of residenceis rural; 0 otherwise.Male1 if individual is male; 0 otherwise.Infant ageAge of infant in months.Household sizeNumber of members in household.Fever/Malaria1 if individual's illness is fever ormalaria; 0 otherwise.Flu1 if individual's illness is flu;0 otherwise.Headache1 if individual's illness is headache;0 otherwise.Other illness1 if individual suffers from illnessesother than, fever/malaria, flu orheadache; 0 otherwise.Severe underweightProportion of children that areseverely underweight in districtwhere the household resides.AgeIndividual's age in years.Age squaredThe square of individual's age.Catholic1 if individual is catholic; 0 otherwise.Protestant1 if individual is protestant;0 otherwise.Muslim1 if individual is muslim; 0 otherwise.Other religion1 if individual's religion is neithercatholic, protestant nor muslim;0 otherwise.No education1 if individual has no formaleducation; 0 otherwise.No education---household head1 if household head has no formaleducation; 0 otherwise.Married1 if individual is married; 0 otherwise.Married---household head1 if household head is married;0 otherwise.Distance to nearest health facilityAverage distance to nearest healthfacility in kilometres.Computed at the district level.Poor residualsGeneralized residuals for the povertystatus model.Poor interacted with residualsPoverty status interacted withgeneralized residuals from thepoverty status model.

Descriptive statistics {#Sec12}
----------------------

The descriptive statistics are shown in Table [3](#Tab3){ref-type="table"}. Table 3**Descriptive statistics, the entire sampleVariableNumber ofMeanStandardMinimumMaximumobservationsdeviation**Health care provider17,2522.32540.904813Poor17,2850.47470.499401Rural17,2850.72030.448901Male17,2850.44780.497301Infant age7336.56343.0019111Household size17,2856.13452.9466129Fever/Malaria17,2850.42610.494501Flu17,2850.13810.345001Headache17,2850.05830.234301Other illness17,2850.37750.484801Severe underweight17,2850.04680.027600.15Age16,55225.052121.2424197Age squared16,5521078.8221557.06619409Catholic17,2850.17950.383801Protestant17,2850.31300.463701Muslim17,2850.06160.240401Other religion17,2850.44590.497101No education17,2850.41940.493501No education---household head17,2850.27300.445501Married17,2850.31750.465501Married---household head17,2850.77430.418001Distance to nearest health facility17,2858.48439.86012.658

From the table, we can observe that about 47.47% of the individuals in our sample come from poor households. We can further observe from the table that the number of members in the household ranges from 1 to 29. The table also indicates that about 42.61% of the individuals reporting being sick or injured had fever or malaria while the average age of infants in our sample is 6.5634 months. The table further shows that the average distance to the nearest health facility ranges from 2.6 kilometres to 58 kilometres.

Table [4](#Tab4){ref-type="table"} shows the type of health care provider visited by those who were sick or injured in the last four weeks preceding the survey. Table 4**Type of facility visited, the entire sampleFacility typePercentageHealth care provider type(%)NoneNon--modernModern**Referral hospital1.35001District/Provincial hospital11.91001Public dispensary13.92001Public health center9.45001Private dispensary/ hospital7.36001Private clinic6.76001Traditional healer0.15010Missionary hospital/ dispensary2.57001Pharmacy/chemist9.16001Kiosk6.05010Faith healer0.09010Herbalist0.86010Other0.41010None30100**Total**100307.56**62.48**

The various health care providers have also been classified in the table as either none, non--modern or modern. We consider a health care provider to be modern if one can obtain formal health care goods and services from the provider \[[@CR16]\]. One cannot obtain such goods and services from non--modern health care providers.

In the table, we can observe that the health care providers visited range from referral hospitals to not visiting any health care provider. Health care providers classified as modern include referral hospitals, district/provincial hospitals, public dispensaries, public health centers, private dispensaries/hospitals, private clinics, missionary hospitals/dispensaries, and pharmacies/chemists. The non--modern health care providers include traditional healers, kiosks, faith healers, herbalists, and facilities classified as "other".

The table shows that 30% of individuals in our sample who reported being sick or injured in the four weeks preceding the survey did not consult any health care provider, 7.56% consulted non--modern health care providers, while 62.48% consulted modern health care providers. A further look at the table shows, for example, that 1.35% visited a referral hospital, 0.15% visited a traditional healer, while 13.92% visited a public dispensary.

Poverty status models {#Sec13}
---------------------

We first estimate the poverty status models. We have decided to subdivide our sample into four categories: infants (aged under 1 year), children (aged 1 to 5 years), children (aged 6 to 14 years), and adults (aged 15 years and above). The reasons for the subdivision of the sample into subsamples based on age groups are twofold. First, for some of the age groups some of the variables are measured in different units. For example, age is measured in months for infants but in years for the other age groups. Second, some of the variables do not make sense for certain age groups. For example, marital status and level of education do not make sense for infants, children aged 1 to 5 years, and children aged 6 to 14 years. In such models, therefore, we include the education level of the household head and the marital status of the household head, instead.

For each age group, we estimate a probit model. We report average marginal effects. The average marginal effects are obtained as follows: we first compute the marginal effect for the respective covariate for each observation in the subsample, and then find the arithmetic mean of these marginal effects for all the observations \[[@CR36]\]. The results are shown in Table [5](#Tab5){ref-type="table"} below. Table 5**Average marginal effects for the poverty status models, robust** ***Z*** **statistic in parenthesesDependent variable = poorVariableInfantsChildrenChildrenAdults(Age** ***\<*** **1)(Age 1--5)(Age 6--14)(Age** ***≥*** **15)**Rural-0.00020.013-0.0010.009(-0.01)(0.71)(-0.08)(0.78)Male-0.048-0.0150.041-0.014(-1.39)(-0.93)(2.63)(-1.50)Infant age0.006(1.03)Household size0.030.0460.0420.044(4.04)(12.77)(13.00)(27.05)Fever/Malaria-0.036-0.023-0.061-0.029(-0.93)(-1.21)(-3.40)(-2.76)Flu0.051-0.002-0.021-0.028(1.06)(-0.08)(-0.86)(-1.73)Headache0.0040.1170.0690.059(0.01)(1.49)(2.08)(3.19)Distance to nearest health facility0.0070.0050.0080.007(3.49)(5.51)(7.92)(12.47)No education--- household head0.1130.1260.13(2.96)(6.86)(7.48)Married---household head-0.081-0.024-0.078(-1.56)(-1.08)(-3.95)Age-0.007-0.0230.002(-1.17)(-0.84)(7.58)Age squared0.001(1.11)Catholic-0.049-0.022(-1.60)(-1.50)Protestant-0.045-0.046(-1.73)(-3.50)Muslim0.0080.029(0.19)(1.46)No education0.121(12.17)Married-0.032(-3.26)Severe underweight2.8691.8382.471.85(3.74)(5.67)(8.05)(10.06)Number of observations7333,3153,5309,707

The results in the table indicate that for all age--groups, the predictors of poverty include large household sizes and longer distances to the nearest health facility. In particular, an increase in the household size by one member increases the probability of being poor among infants by 0.03, among children aged 1 to 5 years by 0.046, among children aged 6 to 14 years by 0.042, and among adults by 0.044, holding other factors constant. Further, an increase in the average distance to the nearest health facility by 1 kilometre increases the probability of being poor by 0.007 among infants, by 0.005 among children aged 1 to 5 years, by 0.008 among children aged 6 to 14 years, and by 0.007 among adults, holding all the other factors constant.

Among the children, poverty is higher for those children who live in households where the household head has no formal education compared to those who live in households where the household head has formal education, holding other factors constant. In particular for children aged 1 to 5 years, poverty is higher among households where the household head has no formal education as compared to those where the household head has formal education by 0.126, holding other factors constant. Among the children aged 6 to 14 years, poverty is higher for those households where the household head has no formal education compared to those households where the household head has formal education by 0.13, holding other factors constant.

Among the adults, poverty is higher amongst those suffering from headaches (as compared to other illnesses), the older ones, and those without formal education. For example, the results show that compared to adults with formal education, those without formal education have a higher probability of being poor by 0.121, holding other factors constant.

The results also show that among adults, those who are married are less likely to be poor compared to those who are not married, holding other factors constant. In particular, being married as opposed to not being married reduces the probability of being poor by 0.032, holding other factors constant.

Health care provider choice models {#Sec14}
----------------------------------

We also estimate health care provider choice models for all the age groups. For each age group we estimate three models: a basic model, a model that controls for endogeneity of poverty status, and a model that controls for unobserved heterogeneity. The estimation results show that even though poverty is endogenous in health care provider choice equations, there is no unobserved heterogeneity in our models. The estimation results (average marginal effects) are shown in the Appendix. As such, the appropriate models are those that control for the endogeneity of poverty status. We show in Tables [6](#Tab6){ref-type="table"}, [7](#Tab7){ref-type="table"}, [8](#Tab8){ref-type="table"} and [9](#Tab9){ref-type="table"} the estimation results for the models that control for the endogeneity of poverty status. Each of the tables shows the average marginal effects for the various types of health care providers for the different age groups. Table [6](#Tab6){ref-type="table"} shows the results for infants, Table [7](#Tab7){ref-type="table"} provides the results for children aged 1 to 5 years, Table [8](#Tab8){ref-type="table"} shows the results for children aged 6 to 14 years, while Table [9](#Tab9){ref-type="table"} shows the results for adults. Table 6**Average marginal effects for the health care provider choice models for infants (Age \< 1 year), robust** ***Z*** **statistic in parenthesesDependent variable = health care providerVariableNoneNon--modernModern**Poor0.3750.074-0.449(1.93)(0.70)(-2.10)Rural-0.0270.029-0.002(-0.79)(1.59)(-0.05)Male0.0270.029-0.057(0.87)(1.79)(-1.68)Infant age-0.007-0.0010.008(-1.29)(-0.52)(1.44)Household size-0.0002-0.0020.003(-0.03)(-0.48)(0.28)Fever/Malaria-0.003-0.0130.015(-0.08)(-0.71)(0.42)Flu0.0810.013-0.095(2.02)(0.71)(-2.20)Headache0.403-0.5640.161(1.47)(-6.18)(0.54)Distance to nearest health facility-0.002-0.0020.002(-0.17)(-1.59)(0.91)No education--- household head-0.048-0.0030.051(-1.22)(-0.17)(1.22)Married---household head-0.0290.0180.011(-0.63)(0.76)(0.21)Poor residuals-0.203-0.0450.248(-1.67)(-0.70)(1.87)Number of observations729729729Table 7**Average marginal effects for the health care provider choice models for children (Age 1--5 years), robust** ***Z*** **statistic in parenthesesDependent variable = health care providerVariableNoneNon--modernModern**Poor0.4010.184-0.585(2.99)(3.05)(-4.21)Rural-0.0080.040-0.032(-0.43)(3.94)(-1.73)Male0.0130.009-0.023(0.86)(1.27)(-1.42)Household size-0.009-0.0080.017(-1.30)(-2.55)(2.37)Fever/Malaria-0.019-0.00090.020(-1.04)(-0.09)(1.05)Flu0.1120.036-0.148(5.45)(3.55)(-6.89)Headache-0.0210.030-0.009(-0.30)(1.08)(-0.13)Distance to nearest health facility0.0005-0.0030.002(0.39)(-4.21)(1.68)No education--- household head-0.004-0.0110.015(-0.18)(-0.97)(0.61)Married---household head-0.004-0.0090.013(-0.20)(-0.90)(0.60)Age0.0190.006-0.025(3.52)(2.16)(-4.39)Poor residuals-0.217-0.0940.312(-2.64)(-2.52)(3.64)Number of observations3,3063,3063,306Table 8**Average marginal effects for the health care provider choice models for children (Age 6--14 years), robust** ***Z*** **statistic in parenthesesDependent variable = health care providerVariableNoneNon--modernModern**Poor0.2240.222-0.447(2.10)(3.69)(-4.06)Rural0.0100.070-0.080(0.53)(5.38)(-4.19)Male-0.0010.00080.0006(-0.09)(0.08)(0.04)Household size0.002-0.0110.009(0.33)(-3.30)(1.63)Fever/Malaria0.0060.024-0.030(0.32)(2.02)(-1.54)Flu0.1600.061-0.221(6.97)(4.37)(-9.21)Headache0.0970.065-0.163(3.02)(3.82)(-4.84)Distance to nearest health facility-0.0003-0.0050.005(-0.23)(-5.17)(3.62)No education--- household head0.008-0.0180.010(0.37)(-1.43)(0.42)Married---household head-0.005-0.0050.010(-0.24)(-0.38)(0.45)Age0.0620.003-0.065(2.30)(0.21)(-2.34)Age squared-0.003-0.00010.003(-2.31)(-0.12)(2.30)Catholic-0.013-0.00010.013(-0.41)9-0.01(0.40)Protestant-0.0120.0060.006(-0.46)(0.41)(0.21)Muslim-0.053-0.0550.108(-1.27)(-1.80)(2.47)Poor residuals-0.088-0.1180.206(-1.33)(-3.13)(3.02)Number of observations3,5233,5233,523Table 9**Average marginal effects for the health care provider choice models for adults (Age≥ 15 years), robust** ***Z*** **statistic in parenthesesDependent variable = health care providerVariableNoneNon--modernModern**Poor0.2710.156-0.427(3.33)(3.31)(-5.02)Rural0.0010.047-0.048(0.13)(6.61)(-4.22)Male0.0160.010-0.026(1.68)(1.73)(-2.59)Household size-0.009-0.0080.017(-2.34)(-3.37)(4.10)Fever/Malaria0.0040.024-0.028(0.42)(3.60)(-2.56)Flu0.1920.085-0.277(12.37)(9.60)(-16.84)Headache0.0710.068-0.139(3.87)(6.78)(-7.18)Distance to nearest health facility0.001-0.0030.002(1.44)(-5.71)(1.87)Age0.0007-0.0005-0.0003(2.28)(-2.47)(-0.79)Catholic-0.1040.0170.087(-7.43)(1.93)(5.88)Protestant-0.0810.0140.067(-6.15)(1.66)(4.79)Muslim-0.077-0.0260.103(-3.90)(-1.92)(4.89)No education-0.009-0.0160.025(-0.63)(-1.89)(1.67)Married0.007-0.001-0.006(0.73)(-0.17)(-0.60)Poor residuals-0.114-0.0810.196(-2.30)(-2.81)(3.76)Number of observations9,6949,6949,694

The results in Table [6](#Tab6){ref-type="table"} show that among infants, poverty increases the probability of not visiting any health care provider when ill but reduces the probability of visiting a modern health care provider, holding other factors constant. Specifically, the results show that among infants, poverty increases the probability of not visiting any health care provider by 0.375 but reduces the probability of visiting a modern health care provider by 0.449, holding other factors constant.

From Table [7](#Tab7){ref-type="table"}, we can observe that among children aged 1 to 5 years when other factors are held constant, poverty increases the probability of visiting non--modern providers and that of not visiting any provider, but reduces the probability of visiting a modern health care provider. In particular, for this age group, poverty increases the probability of not visiting any provider by 0.401, increases the probability of visiting a non--modern health care provider by 0.184, but reduces the probability of visiting a modern health care provider by 0.585, holding other factors constant.

Table [8](#Tab8){ref-type="table"} also shows that holding other factors constant, for children aged 6 to 14 years, poverty increases the probability of not visiting any health care provider by 0.224, it increases the probability of visiting a non--modern health care provider by 0.222, but reduces the probability of visiting a modern health care provider by 0.447. The results in the table also show that living in the rural areas as opposed to living in urban areas increases the probability of visiting a non--modern health care provider by 0.070 but decreases the probability of visiting a modern health care provider by 0.080, holding all other factors constant. The table also shows that an increase in the average distance to the nearest health facility by one kilometre reduces the probability of visiting a non--modern health care provider by 0.005 but increases the probability of visiting a modern health care provider by 0.005, holding other factors constant.

Table [9](#Tab9){ref-type="table"} results show that among adults, poverty increases the probability of not visiting any provider by 0.271, it increases the probability of visiting a non--modern health care provider by 0.156, but it reduces the probability of visiting a modern health care provider by 0.427, holding all the other factors constant. The results in the table also show that when other factors are held constant, adults living in rural areas compared to those living in urban areas have a higher probability of visiting a non--modern health care provider by 0.047 but a lower probability of visiting a modern health care provider by 0.048. We can also see from the table that adult males are less likely to visit modern health care providers compared to adult females by 0.026, holding other factors constant. The results in the table further show that among adults, an increase in the average distance to the nearest health facility by one kilometre reduces the probability of visiting a non--modern health care provider by 0.003 but increases the probability of visiting a modern health care provider by 0.002, holding other factors constant.

Discussion {#Sec15}
==========

In this section we discuss our findings.

Poverty status models {#Sec16}
---------------------

The association of large household sizes with increased probability of being poor may be due to the fact that larger households have larger demands in terms of the amounts of resources needed to satisfy the household's basic food and non--food needs. This association is confirmed by other studies in the literature \[[@CR41]-[@CR44]\].

The association of longer distances to health facilities with poverty may be because health facilities that are farther away from where people live are less accessible to the majority of the people and this makes it difficult for people to seek modern health care when ill \[[@CR45]\], decreasing their chances of engaging in income--generating activities. The finding is supported by other studies from the literature \[[@CR46]-[@CR48]\].

Not having formal education may be a predictor of poverty due to the fact that education opens up a range of income--generating opportunities, such as employment in the formal sector, which may not be available to those without formal education. The literature actually shows that the higher one's education level is, the higher the private returns to education \[[@CR49]\]. The association of lack of formal education and poverty is supported by studies in the literature \[[@CR41],[@CR43],[@CR44]\].

The negative correlation between being married and being poor could be because marriage may increase the resources available to the household by, for example, having a spouse who earns a higher income. Studies in the literature support this correlation \[[@CR43],[@CR44]\].

Health care provider choice models {#Sec17}
----------------------------------

A possible explanation for the negative relationship between poverty and the probability of visiting a modern health care provider when ill is that there are both direct and indirect costs associated with consulting modern health care providers \[[@CR20]\]. These costs could be too substantial for individuals from poor households to bear. The result that poverty negatively affects the demand for modern health care is supported by findings from the literature in three main ways. First, the literature shows that compared to the non--poor, the accessibility of health care services by the poor is low \[[@CR22],[@CR50],[@CR51]\]. Second, according to the literature, the poor tend to use non--modern health care providers such as traditional healers \[[@CR52]\] or not seek health care at all \[[@CR53],[@CR54]\]. Our results actually support this finding from the literature. Third, it is also shown in the literature that the amount of money spent by households on health care services is positively related to household income \[[@CR55]\]. There are, however, other studies in the literature that show that income is generally an unimportant determinant of health care provider choice \[[@CR56]\].

The lower likelihood of individuals aged between 6 and 14 years, and adults in rural areas compared to those in urban areas visiting a modern health care provider when sick or injured could be due to ease of accessing modern health care facilities in urban areas compared to rural areas \[[@CR57],[@CR58]\]. This finding is consistent with findings from the literature where, for example, it is reported that in the case of treatment of childhood malaria, caretakers of the children in the rural areas are more likely to resort to self--treatment while their urban counterparts are more likely to take the children for treatment in private or government health care facilities \[[@CR58]\]. It is also reported in the literature that in the case of treatment of acute illnesses, more rural residents are more likely to visit faith healers than urban residents \[[@CR59]\].

The result that male adults are less likely to seek health care from modern health care providers is, however, not supported by some studies in the literature which show that women are less likely to seek care compared to men \[[@CR60]\] and that women and men are equally likely to use medical services \[[@CR57]\].

The positive effect of distance to nearest health facility on the demand for modern health care is contrary to expectation. This is because, distance in our health care provider choice models is a proxy for price of modern health care. It actually proxies the indirect cost of modern health care. The positive effect on the probability of visiting a modern health care provider, however, provides evidence of bypassing of nearer facilities to seek health care from farther away facilities \[[@CR57]\]. Patients bypass nearer facilities due to mainly price and quality concerns \[[@CR61],[@CR62]\].

Conclusion {#Sec18}
==========

The main conclusion from this study is that poverty has a negative effect on the demand for modern health care services, other factors held constant. In other words, poor individuals have a less likelihood of consulting modern health care providers when ill compared to their non--poor counterparts, holding other determinants of health care provider choice constant.

Since a major policy objective in most countries regards improvement in peoples' health through, for example, enabling them to utilize modern health care services when in ill--health, the findings of the study imply that one way of doing this is through the pursuit of strategies that lift people out of poverty. There is massive literature on poverty reduction strategies that countries could pursue (see, for example, \[[@CR63]\]). Based on the results from this study, poverty could be reduced by focusing on lowering the average household size (through, for example, increased sensitization on family planning) and lowering distances to modern health care facilities.

Appendix {#Sec19}
========

In this section we present the detailed results for the health care provider choice models. The results are presented in four tables: Tables [10](#Tab10){ref-type="table"}, [11](#Tab11){ref-type="table"}, [12](#Tab12){ref-type="table"}, and [13](#Tab13){ref-type="table"}. Table [10](#Tab10){ref-type="table"} shows the results for infants, Table [11](#Tab11){ref-type="table"} the results for children aged 1 to 5 years, Table [12](#Tab12){ref-type="table"} the results for children aged 6 to 14 years, and Table [13](#Tab13){ref-type="table"} the results for adults. In each table we show the results for each provider type for the respective age group. Under each provider type, the results are presented in three columns labelled (1), (2), and (3). The results in column (1) for each provider type are the baseline results. Those in column (2) control for potential endogeneity of poverty status, while those in column (3) control for the potential unobserved heterogeneity of the poverty status. Table 10**Average marginal effects for health care provider choice models for infants, robust** ***Z*** **statistics in parenthesisDependent variable = health care providerNoneNon--modernModernVariable(1)(2)(3)(1)(2)(3)(1)(2)(3)**Poor0.0510.3750.3730.0020.0740.075-0.053-0.449-0.448(1.67)(1.93)(1.91)(0.16)(0.70)(0.71)(-1.63)(-2.10)(-2.10)Rural-0.022-0.027-0.0270.0290.0290.028-0.008-0.002-0.001(-0.64)(-0.79)(-0.79)(1.63)(1.59)(1.57)(-0.21)(-0.05)(-0.04)Male0.0090.027-0.0270.0260.0290.030-0.035-0.057-0.056(0.31)(0.87)(0.85)(1.72)(1.79)(1.80)(-1.10)(-1.68)(-1.67)Infant age-0.005-0.007-0.007-0.0009-0.001-0.0010.0060.0080.008(-1.02)(-1.29)(-1.29)(-0.37)(-0.52)(-0.51)(1.12)(1.44)(1.44)Household size0.011-0.0002-0.00010.000002-0.002-0.003-0.0110.0030.003(1.89)(-0.03)(-0.01)(0.00)(-0.48)(-0.61)(-1.72)(0.28)(0.33)Fever/Malaria-0.017-0.003-0.003-0.015-0.013-0.0130.0320.0150.016(-0.50)(-0.08)(-0.08)(-0.93)(-0.71)(-0.72)(0.90)(0.42)(0.43)Flu0.0910.0810.0820.0150.0130.013-0.107-0.095-0.095(2.30)(2.02)(2.02)(0.84)(0.71)(0.72)(-2.51)(-2.20)(-2.21)Headache0.3920.4030.391-0.569-0.564-0.5280.1770.1610.137(1.47)(1.47)(1.43)(-6.23)(-6.18)(-6.13)(0.61)(0.54)(0.46)Distance to nearest health facility0.003-0.0004-0.0003-0.001-0.002-0.002-0.0010.0020.002(1.79)(-0.17)(-0.13)(-2.10)(-1.59)(-1.52)(-0.91)(0.91)(0.85)No education---household head-0.012-0.048-0.0480.004-0.003-0.0040.0080.0510.052(-0.37)(-1.22)(-1.22)(0.29)(-0.17)(-0.22)(0.23)(1.22)(1.23)Married---household head-0.059-0.029-0.0290.0110.0180.0170.0480.0110.012(-1.38)(-0.63)(-0.63)(0.49)(0.76)(0.72)(1.05)(0.21)(0.24)Poor residuals-0.203-0.207-0.045-0.0780.2480.285(-1.67)(-1.53)(-0.70)(-1.25)(1.87)(1.97)Poor interacted with residuals0.0110.060-0.071(0.10)(1.15)(-0.57)Number of observations729729729729729729729729729Table 11**Average marginal effects for health care provider choice models for children aged 1 to 5 years, robust** ***Z*** **statistics in parenthesisDependent variable = health care providerNoneNon--modernModernVariable(1)(2)(3)(1)(2)(3)(1)(2)(3)**Poor0.0510.4010.4090.0320.1840.181-0.083-0.585-0.590(3.21)(2.99)(3.03)(3.93)(3.05)(3.00)(-5.04)(-4.21)(-4.21)Rural0.0008-0.008-0.0080.0440.0400.040-0.044-0.032-0.032(0.04)(-0.43)(-0.45)(4.33)(3.94)(3.94)(-2.41)(-1.73)(-1.72)Male0.0080.0130.0130.0070.0090.009-0.015-0.023-0.023(0.53)(0.86)(0.87)(0.89)(1.27)(1.25)(-0.93)(-1.42)(-1.43)Household size0.007-0.009-0.009-0.0008-0.008-0.008-0.0060.0170.017(2.37)(-1.30)(-1.36)(-0.55)(-2.55)(-2.43)(-1.97)(2.37)(2.38)Fever/Malaria-0.027-0.019-0.018-0.005-0.0009-0.0010.0320.0200.020(-1.53)(-1.04)(-1.00)(-0.51)(-0.09)(-0.14)(1.72)(1.05)(1.04)Flu0.1070.1120.1130.0330.0360.035-0.141-0.148-0.148(5.20)(5.45)(5.46)(3.36)(3.55)(3.52)(-6.55)(-6.89)(-6.89)Headache0.018-0.021-0.0220.0470.0300.031-0.065-0.009-0.008(0.26)(-0.30)(-0.32)(1.75)(1.08)(1.11)(-0.93)(-0.13)(-0.12)Distance to nearest health facility0.0030.00050.0004-0.002-0.003-0.002-0.0010.0020.002(3.78)(0.39)(0.30)(-3.47)(-4.21)(-4.01)(-1.65)(1.68)(1.68)No education---household head0.040-0.004-0.0050.009-0.011-0.010-0.0490.0150.016(2.32)(-0.18)(-0.22)(1.05)(-0.97)(-0.93)(-2.71)(0.61)(0.62)Married---household head-0.011-0.004-0.004-0.013-0.009-0.0090.0240.0130.013(-0.51)(-0.20)(-0.18)(-1.33)(-0.90)(-0.92)(1.09)(0.60)(0.59)Age0.0170.0190.0190.0050.0060.006-0.021-0.025-0.025(3.12)(3.52)(3.52)(1.75)(2.16)(2.17)(-3.82)(-4.39)(-4.40)Poor residuals-0.217-0.206-0.094-0.1100.3120.316(-2.64)(-2.43)(-2.52)(-2.82)(3.64)(3.59)Poor interacted with residuals-0.0330.035-0.002(-0.56)(1.15)(-0.03)Number of observations3,3063,3063,3063,3063,3063,3063,3063,3063,306Table 12**Average marginal effects for health care provider choice models for children aged 6 to 14 years, robust** ***Z*** **statistics in parenthesisDependent variable = health care providerNoneNon--modernModernVariable(1)(2)(3)(1)(2)(3)(1)(2)(3)**Poor0.0830.2240.2070.0330.2220.219-0.117-0.447-0.426(5.14)(2.10)(1.92)(3.37)(3.69)(3.65)(-6.99)(-4.06)(-3.84)Rural0.0120.0100.0100.0730.0700.070-0.085-0.080-0.080(0.64)(0.53)(0.53)(5.58)(5.38)(5.38)(-4.43)(-4.19)(-4.18)Male0.004-0.001-0.00070.0080.00080.001-0.0120.0006-0.0007(0.25)(-0.09)(-0.05)(0.85)(0.08)(0.15)(-0.73)(0.04)(-0.04)Household size0.0070.0020.003-0.002-0.011-0.010-0.0050.0090.008(2.38)(0.33)(0.50)(-1.34)(-3.30)(-3.14)(-1.46)(1.63)(1.36)Fever/Malaria-0.0010.0060.0050.0140.0240.023-0.013-0.030-0.028(-0.07)(0.32)(0.27)(1.24)(2.02)(1.97)(-0.69)(-1.54)(-1.46)Flu0.1560.1600.1590.0560.0610.061-0.212-0.221-0.220(6.85)(6.97)(6.95)(4.04)(4.37)(4.36)(-8.88)(-9.21)(-9.18)Headache0.1060.0970.0980.0780.0650.066-0.184-0.163-0.164(3.36)(3.02)(3.05)(4.62)(3.82)(3.88)(-5.57)(-4.84)(-4.89)Distance to nearest health facility0.001-0.00030.00004-0.003-0.005-0.0040.0020.0050.004(1.23)(-0.23)(0.03)(-4.37)(-5.17)(-4.87)(2.06)(3.62)(3.13)No education---household head0.0270.0080.0100.007-0.018-0.017-0.0340.0100.007(1.55)(0.37)(0.46)(0.67)(-1.43)(-1.35)(-1.86)(0.42)(0.29)Married---household head-0.015-0.005-0.006-0.020-0.005-0.0050.0350.0100.011(-0.78)(-0.24)(-0.30)(-1.81)(-0.38)(-0.39)(1.78)(0.45)(0.51)Age0.0590.0620.061-0.00080.0030.003-0.058-0.065-0.065(2.20)(2.30)(2.29)(-0.05)(0.21)(0.19)(-2.09)(-2.34)(-2.32)Age squared-0.003-0.003-0.0030.0002-0.0001-0.000080.0030.0030.003(-2.18)(-2.31)(-2.29)(0.20)(-0.12)(-0.10)(1.98)(2.30)(2.27)Catholic-0.018-0.013-0.014-0.006-0.0001-0.0010.0250.0130.015(-0.61)(-0.41)(-0.45)(-0.36)(-0.01)(-0.05)(0.80)(0.40)(0.47)Protestant-0.018-0.012-0.014-0.00090.0060.0060.0190.0060.008(-0.69)(-0.46)(-0.53)(-0.06)(0.41)(0.35)(0.70)(0.21)(0.30)Muslim-0.048-0.053-0.053-0.045-0.055-0.0550.0930.1080.108(-1.16)(-1.27)(-1.27)(-1.44)(-1.80)(-1.82)(2.12)(2.47)(2.48)Poor residuals-0.088-0.105-0.118-0.1430.2060.248(-1.33)(-1.53)(-3.13)(-3.61)(3.02)(3.51)Poor interacted with residuals0.0560.054-0.110(0.98)(1.56)(-1.85)Number of observations3,5233,5233,5233,5233,5233,5233,5233,5233,523Table 13**Average marginal effects for health care provider choice models for adults (Age ≥ 15 years), robust** ***Z*** **statistics in parenthesisDependent variable = health care providerNoneNon--modernModernVariable(1)(2)(3)(1)(2)(3)(1)(2)(3)**Poor0.0850.2710.2750.0240.1560.156-0.109-0.427-0.431(8.71)(3.33)(3.37)(4.04)(3.31)(3.33)(-10.67)(-5.02)(-5.06)Rural0.0050.0010.0020.0490.0470.046-0.054-0.048-0.048(0.49)(0.13)(0.16)(7.02)(6.61)(6.56)(-4.81)(-4.22)(-4.21)Male0.0130.0160.0150.0080.0100.010-0.021-0.026-0.026(1.41)(1.68)(1.63)(1.41)(1.73)(1.82)(-2.15)(-2.59)(-2.60)Household size-0.001-0.009-0.009-0.002-0.008-0.0080.0030.0170.017(-0.74)(-2.34)(-2.37)(-1.66)(-3.37)(-3.41)(1.65)(4.10)(4.16)Fever/Malaria-0.000040.0040.0050.0200.0240.024-0.020-0.028-0.028(-0.00)(0.42)(0.43)(3.16)(3.60)(3.59)(-1.90)(-2.56)(-2.57)Flu0.1860.1920.1920.0800.0850.085-0.266-0.277-0.277(12.14)(12.37)(12.36)(9.29)(9.60)(9.65)(-16.38)(-16.84)(-16.86)Headache0.0820.0710.0710.0760.0680.068-0.158-0.139-0.139(4.61)(3.87)(3.86)(7.89)(6.78)(6.77)(-8.43)(-7.18)(-7.16)Distance to nearest health facility0.0030.0010.001-0.002-0.003-0.003-0.0010.0020.002(5.77)(1.44)(1.26)(-5.51)(-5.71)(-5.45)(-2.01)(1.87)(1.90)Age0.0010.00070.0007-0.0002-0.0005-0.0005-0.0009-0.0003-0.0003(4.13)(2.28)(2.30)(-1.10)(-2.47)(-2.54)(-3.30)(-0.79)(-0.77)Catholic-0.107-0.104-0.1040.0140.0170.0170.0930.0870.087(-7.69)(-7.43)(-7.46)(1.68)(1.93)(1.98)(6.27)(5.88)(5.87)Protestant-0.089-0.081-0.0810.0080.0140.0140.0810.0670.067(-6.99)(-6.15)(-6.16)(1.03)(1.66)(1.72)(5.96)(4.79)(4.77)Muslim-0.065-0.077-0.078-0.017-0.026-0.0250.0830.1030.103(-3.42)(-3.90)(-3.94)(-1.35)(-1.92)(-1.87)(4.06)(4.89)(4.88)No education0.014-0.009-0.0090.0005-0.016-0.017-0.0150.0250.026(1.41)(-0.63)(-0.61)(0.08)(-1.89)(-1.96)(-1.39)(1.67)(1.70)Married0.0010.0070.007-0.005-0.001-0.00070.004-0.006-0.006(0.14)(0.73)(0.72)(-0.95)(-0.17)(-0.13)(0.41)(-0.60)(-0.62)Poor residuals-0.114-0.095-0.081-0.1030.1960.197(-2.30)(-1.82)(-2.81)(-3.39)(3.76)(3.65)Poor interacted with residuals-0.0410.0390.002(-1.30)(2.11)(0.05)Number of observations9,6949,6949,6949,6949,6949,6949,6949,6949,694

Additional file {#Sec20}
===============

Additional file 1**This is the questionnaire that was used by the Kenya National Bureau of Statistics to collect the data used in the study.**
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